This study examined the effect of differential block placement on the frequency of midline crossing during the Space Visualzzation test (SV) of the
The American journal a/Occupational Tberapy T he development of body midline crossing en ables an individual to interact with the environ ment in different ways. It is a component in the maturation of coordination and manual complemen tarity, the ability to simultaneously use both hands to manipulate an object (Provine & Westerman, 1979; Sherick, Greenman, & Legg, 1976) . Several research ers have indicated a definite developmental sequence to this ability (Ball & Edgar, 1967; Kephart, 1971; Provine & Westerman, 1979; Sherick, Greenman, & Legg, 1976; Wapner & Cirillo, 1968; White, Castle, & Held, 1964) . Infants are first able to touch objects placed in front of their ipsilateral shoulder, then objects placed at their body midline, and, finally, objects placed in front of their contralateral shoulder.
Since this ability is an essential step in the devel opment of coordination and manipulative ability, as well as the development of a skilled preferred hand (Ayres, 1972 (Ayres, , 1980 Provine & Westerman, 1979) , it is important to be able to identify those individuals in whom development of this ability is delayed or im· paired. For the past 8 years, the Space Visualization Contralateral Use score (SVCU) has been used to assess hand usage and midline crossing in children (Ayres, 1976) . The original data, based on 128 chil dren with learning disabilities, was presented by Ayres (1976) . Based on the performance of normal children, Cermak, Quintero, and Cohen (1980) sug gested guidelines in order to allow for interpretation of the SVCU score as a function of age. Cermak and Ayres (1984) used these gUidelines to determine whether the SVCU score discriminated between nor mal children and those with learning disabilities. It was found that the gUidelines clearly differentiated between younger but not older normal children and children with learning disabilities (Cermak & Ayres, 1984) Cermak and Ayres (1984) suggested that the SVCU score may not be appropriate for detecting midline crossing problems in older children with mild delays. It was suggested that if there is a devel opmental trend in the acquisition of this skill, then a different placement of the blocks (e.g., further from the midline) might elicit different results.
This study was conducted to examine that sug gestion. The effect of three different block place ments on the child's SVCU score was examined. It was hypothesized that placing the blocks further apart would result in a decreased frequency of midline crossing and hence a lower SVCU score. It was hoped that, by determining which placement best serves as an indicator of the child's ability to cross the body midline, this study would enable therapists to identify those children with mild midline crossing deficits.
A secondary component of the study examined the effect of differential block placement on the Space Visualization (SV) adjusted standard score. Ayres (1980) suggested that the blocks need to be placed close to midline for maximum visual regard. It is possible, therefore, that placement of the blocks fur ther from the midline would result in a lowered standard score on the visual perception test. It was hypothesized that placing the blocks further away from the midline would result in a lower SV score.
The final component of this study examined, by questionnaire, the SV block placement most fre quently taught in certification courses on the South ern California Sensory Integration Tests (SCSIT) by the faculty of Sensory Integration International (SII) (formerly the Center for the Study of Sensory Integra tive Dysfunction). Discussion with these faculty re vealed that therapists vary in their placement of the blocks, resulting in a range of from 075 to 6.00 in.
(1.91 cm to 15.24 cm) between the inner edges of the blocks.
Method

Subjects
The subjects for this study were 71 normal right handed boys recruited from schools in four towns in the Boston area. They were divided into two groups based on age. The first group consisted of 35 five year-aids, 16 in preschool and 19 in kindergarten. The second group was 36 seven-year-olds, 11 in first grade and 25 in second grade. For the purpose of this study, the child was considered to be normal if he was reported by his teachers to be performing ade quately on academic measures and motor coordina tion and if he was not receiving any remedial help. The subjects were considered to be right-handed if they used their right hand for writing and drawing.
Procedure
The Space Visualization test was administered three times (three trials) to each child following the instruc tions in the SCSIT manual (Ayres, 1980) . All testing was done by the first author, who had been trained in the administration of the test by the second author, an SII faculty member. One test was administered with the blocks placed 0.75 in. 0.91 cm) apart, one with the blocks 3.00 in. (7.62 cm) apart, and one with the blocks 6.00 in. 05.24 cm) apart (see Figure 1) . The test distances were presented in a counterbal anced manner, which resulted in six possible orders with six subjects at each age receiving each order of presentation (see Table 1 ) An SV adjusted standard score, an SVCU score, and an SVCU percent score were computed on each test for each subject. The SV adjusted standard scores were determined following the procedures olltlined in the SCSIT manual and using the adjusted (for time) scores (Ayres, 1980) . The SVCU score was computed using the follOWing formula (Ayres, 1976) number of ipsilateral responses
The SVCU percent score, another method of deter mining the frequency of midline crossing, was deter mined using the following formula:
This formula was suggested by Ayres (personal com munication, fall 1983) as a means of reducing the skewed distribution and ceiling effect noted with the SVCU score. This skewed distribution was particularly true for the older subjects who scored in the 26 to 28 range. The final component of this study was a ques tionnaire mailed to all members of the SII faculty residing in the United States and Canada (n = 52) in which respondents were asked to indicate which of five possible block placements they teach when train ing therapists to administer the SV test (see Figure  2) .
Results
In order to examine the hypothesis that increasing the distance between blocks would result in a lower 0.75 in.
3.00 in. 6.00 in.
SVCU (and SVCU percent) score, a separate 2 (age)
x 3 (distance) x 3 (trial) repeated measures analysis of variance was performed on the SVCU and SVCU percent scores. In addition, Scheffe multiple compar isons were computed for each significant variable and interaction, and Pearson correlations were performed.
SVCU
Analysis of the SVCU scores, using an ANOVA, re vealed that age was significant (F(l,195) Table 2 . Scheffe multiple comparisons revealed a significant difference between scores obtained when the blocks were 0.75 in. apart and those obtained when the blocks were 6 in. apart (Scheffe = 3.49, P < .05). When the SVCU scores were compared as a Use of the armpits of the child as a guide for placing the blocks. This results in a variable place· ment between subjects of different sizes, Note. SVCU = Space Visualization Contralateral Use, function of trial, the scores obtained when the blocks were 0.75 in. apart were significantly different from those obtained when the blocks were 300 in. apart for trial 3 (Scheffe = 3.54, P <05) When the scores were compared as a function of age and trial, at the 5-year-old level, 075-in scores were significantly dif ferent from 6.00-in. scores for Trial 3 (Scheffe = 363, P <05) and from 300-in. scores for Trial 2 (Scheffe = 3.63, P < .05). There were no other significant differences.
Pearson correlations revealed a significant posi tive correlation between SVCU scores and age (Pear· son = 0,3629, P <001) and a significant negative correlation between SVCU scores and distance (Pear son = -0.1868, P <01), There was no significant correlation between SVCU and trial.
SVCU Percent
Analysis ofthe SVCLl percent scores, using an ANOVA, revealed that age was significant (F(l,195) = 44,133, p<OOl), trial was not significant (F(2,195) = 1.122), and distance was significant (F(2,195) = 5,342, P < .01). There was one significant interaction, a three way interaction: age x trial x distance (F(4,195) =
3,951, P <01)
The means and standard deviations of the SVCU percent scores at each age for each distance are pre sented in Table 3 Scheffe multiple comparisons re vealed a significant difference between scores ob tained when the blocks were 075 in. and 600 in. apart (Scheffe = 3.49, P < .05). When the SVCU percent scores were compared as a function of age and trial, at the 5-year-old level 075 in. was signifi cantly different from 3.00 in for Trial 3 (Scheffe = 4.62, P <01) and from 600 in for Trial 2 (Scheffe = 3.63, P <05), There were no other significant differ ences.
Pearson correlations revealed a significant pOSi tive correlation between SVCU percent scores and age (Pearson = 0,3997, P <001) and a significant negative correlation between SVCU percent scores
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SV Adjusted
In order to examine the hypothesis that increasing the distance between blocks would result in a lower SV adjusted score, a 2 (age)
repeated measures analysis of variance was performed on the SV adjusted standard scores. In addition, Scheffe multiple comparisons were computed for each significant variable and interaction, and Pearson correlations were performed. Analysis of the SV ad justed scores using an ANOVA revealed that age was not significant (F(1,195) = 2.801, P = 0.096), trial was significant (F(2,195) = 5.213, P <01), and distance was not significant (F(2,195) = 0.387, P = 0.68). There was one significant interaction, a two way interaction, age X trial (F(2,195) = 3.161, P < .05) The means and standard deviations of the SV adjusted scores at each age for each distance are presented in Table 4 . Scheffe multiple comparisons revealed a significant difference between Trial 1 and both Trials 2 and 3 (Scheffe = 3.49, P < .05). When the SV adjusted scores were compared as a function of age, at the 7-year-old level there was a significant difference between Trial 1 and both Trials 2 and 3 (Scheffe = 4.39, P < .01) There were no other sig nificant differences.
Pearson correlations revealed a significant posi tive correlation between SV adjusted scores and trial (Pearson = 0.1762,p< .01). There were no significant correlations between SV adjusted scores and either age or distance.
Question naire
Sensory Integration International faculty who re sponded to the questionnaire (n = 52) regarding the block placement that they teach when instructing therapists in the administration of the SV test gave the following responses: 6 taught placement 1, 40 taught 688 placement 2, 1 taught placement 3, 2 taught place ment 4, 2 taught placement 5, and 1 taught other placement. Thus, a 77% majority (40 of 52) of the SII faculty teach the block placement of the SV test at the 300-in disEance.
Discussion
The hypothesis that SVCU and SVCU percent scores would vary as a function of the distance between blocks was supported. Distance appeared as a signif icant variable in both the SVCU and SVCU percent score analyses. Scheffe analyses revealed a significant difference between the 0.75-in. placement and the 6.00-in placement in both the SVCU and SVCU per cent scores.
When the blocks are placed 075 in. apart, a contralateral score is easily obtained since a limited degree of midline crossing is necessary to achieve a contralateral response. When the blocks are placed 6.00 in. apart, the increase in distance requires a areater degree of midline crossing in order to achieve b . . a contralateral response. Since midline crossing IS a developmental skill, it is suggested that at the 6.00 in. distance the blocks are so far apart that the younger child will tend to give ipsilateral responses more often than an older child, due to the increased effort reqUired to give a contralateral response (or the less clearlv established hand preference). The means for both SVCU and SVCU percent support this suggestion with a decrease in means for each distance, with 0.75 in. (SVCU X= 25.85, SVCU percen~X= 30.35) being the highest and 6.00 in. (SVCU X = 22.90, SVCU percent X = 23.80) being the lowest. This trend is even greater in the 5-year-old group than in the 7 year-old group. As expected, age appeared as a significant varia ble in both the SVCU and SVCU percent score anal yses. This is consistent with the findings by Cermak, Quintero, and Cohen (1980) and lends support to the proposal for interpreting SVCU as a function of age.
Comparison of the means obtained in this study on Trial 1 at the 3.00-in. distance (the same distance used by Cermak, Quintero, & Cohen, 1980) are comparable to the data reported by Cermak, Quintero, and Cohen (980) For details see Table 5 . Since the SVCU assessment was designed to re flect the child's tendency to spontaneously cross the body midline (Ayres, 1976) , it was not expected that the SVCU score would change as a function of re peated testing (trials). Indeed, there was no main trials effect, but there was a significant age X distance X trials interaction. A number of interpretations for this finding are possible. The results of the Scheffe comparisons indicate that the variable of distance appeared to have a greater effect on the midline crossing performance of the 5-year-olds than the 7 year-olds. The influence of trials, however, is not clear-cut. It may be spurious because there were so few subjects (n = 6) in each age X trial X distance condition. Alternatively, it may reflect a lack of stabil ity in the SVCU measure, or it may reflect the effects of fatigue and/or learning or the effect of different strategies used by the subjects. Perhaps the repeated testing resulted in fatigue for the younger subjects bur learning for the older subjects
The hypothesis that the SV adjusted scores would decrease as a function of distance between blocks was not supported. Distance did not appear as a significant variable in any of the analyses performed. While one might be tempted to conclude, therefore, that it is not necessary to place the blocks near the midline, thereby facilitating optimal visual regard and higher SV scores, this conclusion cannot be made at this time. It does seem that for normal 5-and 7-year aIds, a change in distance form 0.75 in to 600 in. does not negatively inf1uence performance. However, these results would need to be verified with a sample of subjects with learning disabilities. It may be that children with visual tracking and/or midline eye jerk problems (characteristics of many children with learning disabilities) would be differentially affected by a change in block placement.
Age was not a significant variable in this analysis This was as expected, because, although raw scores increased with age, standard scores were used in these analyses and each child was compared to the normative sample at his own age. Trial appeared as a significant variable in both the ANOVA and the Pearson correlations This trial effect merely means that the SV adjusted score changed (increased) with practice on the test This is not surprising, as one would expect a learning effect on a task of this nature. The two-way age X trial interaction and the Scheffe analyses indicate that the greatest learning effect appears to be between Trial 1 and the other two trials (in other words, taking the test once facilitates performance, but repeated testing does not further influence performance), and the learning effect is greatest for older children, who appear to be helped more by practice.
Conclusions
It appears that distance does have a significant effect on the SVCU and the SVCU percent scores, while haVing no significant effect on the SV adjusted score. One might be tempted to conclude, therefore, that in order to detect mild midline crossing deficits in [he older child with learning disabilities it might be better to place the blocks further from midline. However, the effect of block placement on both midline cross ing and visual perception scores needs to be investi gated in a sample of children with learning disabilities before such a conclusion can be reached.
Since distance does affect SVCU and SVCU per cent scores, therapists need to be consistent in their block placement in order to obtain reliable scores. The majority of SII faculty teach a 300-in. distance when they instruct therapists in the administration of the SV test; thus, most instructors are using a consis tent placement. The 3.00-in. distance is consistent with the placement used by Cermak, QUintero, and Cohen (1980) in the generation of the SVCU norma tive data. While this distance is not specified in the SCSIT manual (Ayres, 1980) , it is specified in the manual for the new Sensory Integration and Praxis Tests (Ayres, 1984) . The trial interaction noted in the SVCU and SVCU percent analyses indicates the need to examine the test-retest reliability of these meas ures.
